Research points to better ways to
address widespread misconceptions
about the problem and how to solve it.
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How do policymakers decide what to do about a
problem such as global climate change? Should they, for
instance, sign an international treaty with binding com-
mitments to reduce greenhouse gas emissions? Scien-
tists and policy analysts would like to believe that such
decisions are based on the best science available and

that the costs and benefits are balanced impartially. But
elected leaders also have to consider how voters feel
about these issues.

Social and political scientists usually attempt to
gauge voter sentiment by conducting a survey. By ask-
ing questions such as “Are you concerned about global
climate change?,” they obtain information in the form
of percentage distributions of public opinion. This
enables them to make statements such as “[s]eventy-one
percent of registered [U.S.] voters . .. said they believe
global climate change is either a ‘very serious’ or a
‘somewhat serious’ threat.”!

Although this approach seems straightforward, the
results are often highly ambiguous. The problem with
asking people about global climate change is that most
of those polled have not thought about the issue at any
length and thus cannot give meaningful responses. And
even if analysts accept the result that voters consider
global climate change “serious,” that information does
not indicate which policies they will support. Other
surveys show, for instance, that while 85 percent of
U.S. voters support higher fuel efficiency standards,
only 23 percent support taxes on energy.” In other
words, the policy that could have the largest effect
enjoys the least public support. Public misconceptions
about possible solutions are another significant prob-
lem. For example, 66 percent of U.S. voters believe that
“reducing pollution is a more effective way to prevent
global climate change than energy conservation,”
whereas most analysts would say just the reverse.
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If people lack detailed knowledge of
global climate change, how do they
form their opinions on this issue?
Intensive interviews with and surveys
of a wide variety of U.S. voters from
1989 to 1992 suggest two answers.”
First, they apply concepts drawn from
their understanding of other environ-
mental problems, particularly pollu-
tion and ozone depletion. Second, they
appeal to more general concepts about
the environment, observations about
the weather, and broad environmental
values. Both types of concepts entail
what anthropologists call cultural
models—that is, conceptual models of
the fundamental ways in which the
world works that are shared by most of
the people in the culture.® Understand-
ing these cultural models is important
for two reasons: It makes the results of
climate change surveys more intelligi-
ble, and it will be essential if scientists
and public officials are to communi-
cate effectively with each other and
the public on this complex issue.

This article examines cultural mod-
els that U.S. voters use in an attempt to
understand global climate change. Tt
will suggest how popular misconcep-
tions arise and how better communica-
tion could improve the public’s under-
standing of this issue.
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Cultural Models of Climate
Change

Air Pollution

Many of the people interviewed
view the greenhouse gases responsible
for climate change s a form of air pol-
lution. The following statement, made
by a resort proprietor in Maine, illus-
trates this view perfectly:

[N]ow they re polluting the air by burning
the garbage. And they say that they have
equipment that prevents the air from being
polluted. . .. On the other hand, the people
say that their cars are losing their paint in
the immediate area of the incinerator and
that the paint is peeling off the houses and
I suspect that in due course, several vears
down the road, they will discover that the
incidence of cancer around the incinerator
which fortunately is located some distance

JSrom us here, is on the upswing.

Statements like this one imply that
this particular cultural model has four
elements: Pollution consists of artifi-
cial chemicals rather than natural sub-
stances; these chemicals are toxic to
humans and other forms of life,
although the adverse effects may not
be observed until much later; automo-
bile and industrial emissions are the
principal sources of these chemicals:
and pollution can be prevented by
installing more filtering equipment.

As it happens, all of these beliefs
based on the pollution model are either
incorrect or irrelevant to the problem
of global climate change—and the
mismatch between the model and real-
ity has serious consequences for our
efforts 1o solve the problem. One
unfortunate consequence of the air
pollution model is that it leads to
incorrect inferences about health
effects. For example, a hospital admin-
istrator said that she was concerned
about the greenhouse effect not
because of temperature changes but
because “we are ingesting and breath-
ing in all these different chemicals that
are being put into the atmosphere.”
This conclusion is invalid because the
principal substance responsible for cli-
mate change—carbon dioxide—is not

toxic. (Some lesser greenhouse gases
such as methane are toxic, but these
gases are far too dilute in the atmos-
phere to have any health effects.)

The general pollution model is also
misleading because it implies that
end-of-pipe pollution controls are the
solution to climate change. For exam-
ple. a pharmaceutical technician sug-
gested using “an incredibly fine filter”
to trap carbon dioxide emissions from
industry. Although filters work for par-
ticulate air pollution, greenhouse
gases are not particles. In fact, no cost-
effective control technology has been
demonstrated for carbon dioxide, and
most current pollution-control tech-
nologies increase carbon dioxide
emissions. Most analysts say that
emissions reductions can only be
achieved through improved energy
efficiency and switching to nonfossil
fuels—solutions that are not consis-
tent with the air pollution model.

A third problem with the pollution
model is that it obscures the roles of in-
visible and seemingly nonpolluting hu-
man activities, such as farming, clearing
land, and using energy inefficiently.

Misconceptions like these are very
common among U.S. voters. In the
interviews in question, two-thirds of
those who provided encugh detail for
analysts to discern a cultural model
inappropriately applied pollution con-
cepts to global climate change. This,
of course, jibes with the survey result
mentioned earlier that 66 percent of
U.S. voters incorrectly stated that
“reducing pollution is a more effective
way (o prevent global climate change
than energy conservation.”

Ozone Depletion

A second cultural model often
applied to global climate change
relates to ozone depletion. In one
sense this is surprising, because deple-
tion of the stratospheric ozone layer is
largely unrelated to climate change.
However, both of these problems
involve the atmosphere and there has
been extensive news coverage of
ozone depletion for nearly two
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inferences about health effects.

decades. As a result, the two issues
have become linked in the public
mind. Consider, for example, how one
man responded when asked if he had
heard about the greenhouse effect: “Is
that what they're talking about the
ozone layer? . . . [That] last year . . .
create[d] the hot spell . . . through the
gases and that in the cans, you know,
pressurized cans?”

While this man had only a ninth-
grade education, the same blending of
ozone depletion with climate change
exists in the mind of a college gradu-
ate who warned us that she was atypi-
cal because she has talked with scien-

tists about the greenhouse effect:
“Most people say burning fossil fuels
is changing the climate because we are
making the ozone layer disappear,
that’s the layer that protects us from
the sun’s harmful rays. This will great-
ly affect the climate over the next 100
years.”

Although climate scientists have
identified some interdependencies
among climate change, tropospheric
(ground-level) ozone pollution, and
stratospheric ozone depletion, these
are definitely lesser effects—respon-
dents are clearly off-base when they
give “the ozone layer” or “pressurized

cans” as causes of global climate
change. (Under U.S. law, spray cans
no longer contain ozone-depleting
chlorofluorocarbons (CFCs).)

Occasionally, even major national
media confound ozone depletion and
climate change. For example, a U.S.
News & World Report article de-
scribed “ozone-depleting carbon-diox-
ide emissions,” and the New York
Times has more than once referred to
carbon dioxide as damaging the ozone
layer.” To be fair, these mistakes were
made by writers who are not primarily
science writers, people who. after all,
are as liable as any other lay person to
overextend familiar cultural models.
(For more on the ways in which press
accounts subtly affect public opinion
by invoking inappropriate cultural
models, see the box below.)

Photosynthesis and Respiration

Plant photosynthesis and respiration
provides yet another cultural model
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for global climate change. For exam-
ple, several of those interviewed knew
that trees extract carbon dioxide from
the atmosphere and produce oxygen.
From this and media accounts of the
fact that deforestation is raising the
level of carbon dioxide in the air, some
inferred that humans would eventually
exhaust all of the oxygen in the atmos-
phere and be unable to breathe. As one
interviewee put it, “That’s what scares
me. . . . When they cut all the forests
down, they say, pretty soon we're not
going to have any oxygen to breathe.
Why do they let them do that?” The
survey conducted in conjunction with
these interviews showed that 77 per-
cent of the U.S. public shares this con-
cern about breathing.

People who apply this cultural
model to global climate change may
become needlessly alarmed about the
changes in store. Because carbon
dioxide constitutes only 0.03 percent
of the atmosphere by volume, dou-
bling (or even octupling) its level
would not appreciably lower the con-
centration of oxygen, which is 21 per-
cent. Many urban office buildings, in

fact, already have concentrations of

carbon dioxide eight or more times as
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high as that of the atmosphere.” The
fact is that increases in the level of car-
bon dioxide in the atmosphere in no
way threaten the Earth’s supply of
oxygen or humans’ ability to breathe.
Unfortunately, however, the photosyn-
thesis-respiration model of climate
change not only leads to unwarranted
fears but also shifts the emphasis from
reducing fossil fuel consumption to
preventing deforestation. which cur-
rent evidence suggests is a less effec-
tive way to combat climate change.

Weather

Naturally enough, voters also apply
cultural models about the weather to
global climate change. Here too, they
have important misconceptions, in-
cluding the extent to which human
activities affect climate, the degree
to which the climate has already
changed. and the precise conse-
quences of global climate change.

The effect of human activities on cli-
mate. When asked what factors affect
the weather, interviewees gave some
predictable responses (such as the jet
stream and sunspots), but more often

we've had, so much rain” And in the
survey, 43 percent of those polled
agreed that “[tlhere may be a link
between the changes in the weather
and all the rockets they have fired into
outer space.” The frequency with
which anthropogenic causes were
mentioned makes it clear that people
consider human activities to be a ma-

Jor factor in weather changes.®

The interviews and survey results
both suggest that people are predis-
posed to believe that human activities
affect the weather, especially those
activities that are regarded as unnatur-
al or immoral (e.g.. space shots, atom-
ic bombs, and pollution). The practical
conclusion is that those who are trying
to raise public concern about global
climate change need not worry that lay
people will find the idea of human
influences implausible. On the con-
trary, those trying to dampen public
concern have to address the fact that
the public is quite ready to accept such
influences as important.

Climate changes that have already
occurred. According to the interviews
and survey results, a majority of U.S.

w hen asked what factors affect the
weather, interviewees often attributed

changes in weather patterns to human

perturbations.

they attributed changes in weather pat-
terns to human perturbations, includ-
ing “pollution.” “burning forests.”
“spraying insecticides.” and “auto pol-
lution.” In the interviews, three people
mentioned space shots as a factor that
affects the weather and one mentioned
atomic bomb testing. For example, in
response to a request for solutions to
the problem of global climate change,
one factory foreman said, “Well, [
don’t know what the hell they re doin’
up on the moon and shooting those
things up there. I think they're disturb-
ing the atmosphere. So much rain

voters believes that the climate has
already changed. Some reported that
they had personally observed warming
(typically in the form of milder win-
ters) with such statements as “We used
to have snowdrifts all the way up the
telephone poles. . . . Now, you get a
couple of inches and they close the
schools.” This view is by no means
uncommon. Eighty-three percent of
the survey respondents agreed that
“you can already notice the effects of
global climate change on the weather
around here.”

Another common observation made
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by participants in the interviews is that
weather patterns are becoming less
predictable. For example, a retired
machinist said that the seasons “don’t
seem to run the same. . . . Like now, in
the spring, you get real hot weather
like the summer; and then when the
summer comes you got weather that’s
like the spring.” Once again, the survey
shows that this observation is wide-
spread, with 79 percent of the public
agreeing that “[tJhe weather has been
more variable and unpredictable
recently around here.”

It is difficult to interpret these obser-
vations. On the one hand, it would
seem to be very hard for lay people to
discern a global climatic trend from
their own casual observations of local
weather. On the other hand, both high-
er temperatures and more erratic
weather—the two lay observations
most commonly reported—agree with
climatologists’ conclusions. (For more
on the science of climate change, see

Volume 39 Number 9

T hose who are trying to raise public

concern about global climate change need

not worry that lay people will find the idea

of human influences implausible.

the review by William C. Clark and Jill
Jiger on page 23 of this issue.) One
point is clear, however: These data do
not provide any basis for the concern
expressed by some climatologists that
lay people would not notice global cli-
mate change or else would not
attribute it to human activities.” On the
contrary, this evidence suggests that
most U.S. voters believe they have
observed a change in the climate. Cur-
rent publicity about global climate
change has apparently given people a
framework into which they can fit
their own observations. Given many

people’s predisposition to attribute
changes in the weather to unnatural
human activities, this may explain
why the public at large has so readily
accepted the seemingly implausible
suggestion that human activities are
warming the entire planet.
Consequences of climate change. As
far as the specific effects of global cli-
mate change are concerned, U.S. vot-
ers tend to employ a rather simple cul-
tural model, namely that changes in
climate will simply mean “hotter
weather.” When interviewees were ini-
tially asked about the consequences of
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the greenhouse effect, warmer weather
was usually the first one they men-
tioned and, in some cases, it was the
only consequence of which they were
aware. This may stem from use of the
term global warming as a synonym for
climate change. This view can, how-
ever, lead to a certain indifference
about prospective developments in cli-
mate. As one interviewee stated after
being informed that climate change
could raise the average temperature of
the planet 3° to 9°F, “[ certainly don’t
care as an individual whether it’s 9
degrees warmer. Living in New Jersey,
it can be 40 degrees different than it
was yesterday.”

When climatologists or biologists
speak of “global warming.” however,
they are implicitly referring to a num-
ber of highly significant geophysical
and ecosystem effects. These include
changes in weather patterns, more vio-
lent tropical storms, a rise in sea level,
possible shifts in ocean currents that
could cause major regional climate
changes, shifts in ecological zones,
and alterations in the areas suitable for
farming. Warmer temperatures per se,
which lay people tend to associate pri-
marily with the discomfort they feel
on hot summer days, are probably the
least important potential consequence
of global climate change. To place the
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problem in proper perspec-
tive, analysts and those
communicating with the
public should probably
drop the term global
warming and use global
climate change instead.

Environmental Values
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Cultural models like those
just examined help to
explain why people per-
ceive environmental prob-
lems as they do. These
models do not, however,
reveal why they care about
the environment or why
they are more concerned
about some issues than
others. To shed light on those ques-
tions, we have to study their values,
that is, the moral guidelines they use in
making decisions. On that score, the
interviews indicate that because of
their core values, U.S. voters strongly
favor protecting the environment in
general and preventing global climate
change in particular,

The interviews also suggest that
concern about the environment can
stem from several different sets of val-
ues. Some of those interviewed, for
instance, favored environmental pro-
tection for religious reasons, arguing
that species should be protected
“because God created them.” Others
did so for reasons related to human

use, like the interviewee who said, “If

we cut down all the rainforests . . .

we're going to lose out on a lot of
chemicals and drugs.” Still others took
a more biocentric view, asserting that
“[n]ature has intrinsic worth, apart
from its human use.” Such differences
in values will influence which envi-
ronmental issues people will be most
concerned about and which policies
they will prefer.,'?

Environmental Education
Programs

As the preceding sections have
shown, U.S. voters have strong envi-
ronmental values but often apply inap-
propriate cultural models to the issue
of climate change. Although this can
lead to misconceptions about the prob-
lem as well as to support for ineffec-
tive solutions, it also offers advocates
of effective action a real opportunity.
By appealing to widely shared values
and invoking those cultural models
that facilitate understanding, they
should be able to garner public support
for the policies that will actually ame-
liorate climate change.

The importance of proper communi-
cation to science policy becomes clear
when one compares public education
on global climate change in the United
States with that in the United King-
dom. In the United States, the federal
government has not developed any
substantial education program for the
general public. Rather, it has left this
task to the mass media and to advoca-
cy groups with interests of their own to
promote. With an issue as complex

W armer temperatures, which lay
people tend to associate primarily with the

discomfort they feel on hot summer days,

are probably the least important potential

consequence of global climate change.
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and uncertain as climate change,
allowing competing interests to domi-
nate the debate will not bring out the
issues at all well. Because industries
with strong economic interests have
invested in advertising campaigns pro-
moting the views of “skeptic scien-
tists,” the information available to the
public has probably been distorted."
Even without the deleterious influence
of special-interest money, the “facts”
that legislators receive from this high-
ly charged public debate hamper their
ability to make decisions.'?

Last year, for example, I proposed to
federal agencies some ways to develop
a public education program for the
United States. including conducting
focus groups to see which explana-
tions of global climate change were
most effective at replacing inappropri-
ate cultural models with better ones,
They told me that this would not be
possible because some members of
Congress consider focus groups to be
a way of “promoting a leftist agenda”
among the public. In fact, these mem-
bers of Congress were already bring-
ing agency and department heads to
task on the matter."

More recently, however, the White
House has stepped up its public com-
munications efforts. Recognizing the
need for citizen support for a new cli-
mate change treaty, President Bill
Clinton has publicly declared:

In the United States, in order to do our
part, we have to first convince the Ameri-
can people and the Congress that the cli-
mate change problem is real and imminent.
.. We will work with our people, and we
will bring to the Kyoto conference [in
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December 1997] a strong American com-
mitment to realistic and binding limits that
will significantly reduce our emissions of
greenhouse gases."

This statement explicitly acknowl-
edges the Clinton administration’s
intention to put public pressure on
Congress to approve the treaty com-
mitments it makes in Kyoto. But rather
than conducting a true public commu-
nications campaign, the administration
decided to confine itself to a confer-
ence of experts and a series of well-
publicized regional panels prior to
Kyoto."” To be sure, a conference
attended by the president and regional
panels will make the climate change
issue more visible and will generate
some valuable media coverage. This
approach has an important drawback,
however. In preparing for the confer-
ence and other public events, the
administration will probably focus on
figuring out how to present a watered-
down version of climate science—
whereas what they really need to do is
to test alternative versions of their pre-
sentation so that they will be able to
invoke the right cultural models when
discussing the issue.

The British Program

Unlike the Clinton administration,
the British government conducted a
major campaign to inform the public
about global climate change. Though
well conceived and to some extent
successful, this effort too had impor-
tant drawbacks, particularly with re-
gard to overcoming preexisting cultur-
al models.

Three factors in particular prompted
the British communications effort:
first. a survey revealing the British
public’s lack of understanding of and
misconceptions about global climate
change (known as the Hedges Report);
second, Britain’s commitment to stabi-
lize its emissions of carbon dioxide by
the year 2000; and third, the personal
commitment of Prime Minister John
Major. The campaign was substantial,
with a budget of £6.2 million (about
$9 million) and full-page advertise-
ments in major newspapers. Three pri-
mary themes were stressed: The first
was that global climate change is both
serious and frightening. One of the
advertisements, for instance, included
images of major storm damage, while
another showed a tea kettle steaming
on the stove as a metaphor for the
Earth’s heating up. The second theme
was that voters’ own energy use is the
cause of global climate change. To
drive this point home, the advertise-
ments featured images of houses and
heavy traffic. The third theme was that
by participating in a government pro-
gram offering subsidies for energy-
saving home improvements (such as
adding insulation), Britons could
reduce their energy costs and help pre-
vent global climate change.

At first glance, this seems like a log-
ical program—raise public concern
about climate change, identify energy
use as the primary cause, and promote
energy-conservation steps that con-
sumers themselves can take. The prob-
lem is that the program was not
designed to replace existing cultural
models, which have a strong tendency
to persist.'® Indeed, a survey conduct-
ed after the program was over revealed
that it had had little effect on the pub-
lic's use of inappropriate cultural mod-
els. When asked about the conse-
quences of the greenhouse effect, for
example, 46 percent of those surveyed
said, “It will be hotter.” The next most
common response was “flooding™ (24
percent), followed by the statements
that climate change would “destroy
[the] ozone layer™ (21 percent) and
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Ok, you watch the news.
You're worried about the future.
Who is going to protect the envi-
ronment for you and your kids?

But what can you do? You're
pretty busy these days. You
don't have time to go out into
the woods and play forest
ranger.

Relax. American Forests has
the answer. Sponsor the plant-
ing of trees in a Global Releaf
Forest.

Pick up your phone right
now and call 1-800-873-5323.
Each tree costs just $1. So go
ahead and dial-a-tree.

Technically, you punch in
the numbers. But punch-a-tree
doesn't sound as good.

AMERICAN FORESTS

1-800-873-5323
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that there would be “more cancer™ (19
percent). Regarding the causes of the
greenhouse effect, 35 percent said that
it was cars and industry, 28 percent
simply “emissions,” and 27 percent
spray bottles or chlorofluorocarbons:
only 8 percent said that it was fossil
fuels and another 8 percent carbon
dioxide."” Perhaps it is not fair to
expect a media campaign to reach a
large proportion of the public; but it is
clear from the fact that these answers
correspond closely to the cultural
models mentioned above that, despite
the media campaign, most Britons are
still trying to understand climate
change using the wrong models.

Goals for Communication Programs

As the British example indicates,
anyone trying to communicate with
the public about global environmental
change has to address preexisting cul-
tural models and concepts and not
simply assume that he or she is writing
on a blank slate. Recent studies of risk
communication also support this con-
clusion. For example, a group at
Carnegie-Mellon University in Pitts-
burgh found that communication with
the public is more effective when it
addresses preexisting models specifi-
cally than when it is based solely on
general principles.'®

As an example of using models-

based communication in the area of

climate change, consider the question
of what society can do to prevent such
change. Scientists and policymakers
largely agree that effective action must
begin with reducing our reliance on
fossil fuels (either by using such fuels
more efficiently, finding substitutes
for them, or some combination of the
two). Many members of the general
public, however, believe that the solu-
tion is to ban aerosol cans, institute
more controls on pollution, or stop
deforestation. Some feel that the prob-
lem is simply too large to be solved or
that it will require unrealistic changes
in lifestyle.

To correct these misconceptions,

communicators should first portray the
cause of climate change as using too
much fossil fuel (rather than “burning”
too much such fuel or “emitting” too
large a quantity of greenhouse gases).
Second, they should make it clear that
the problem is climate change—with
its many ramifications—rather than
global warming per se. And finally,
because current cultural models will
lead to ineffective solutions, commu-
nicators need to state the preferred
solutions explicitly. Here they should
make a point of saying that measures
to improve energy efficiency (such as
switching to fluorescent lights or dri-
ving cars that get good gas mileage)
help prevent climate change and often
pay for themselves in a short time.
Communicators might also try to cre-
ate a vision of a “renewable energy
society,” that is, one that relies heavily
on renewable sources of energy. In the
United States, for instance, they could
point out that wind is nearly competi-
tive with conventional energy sources
in price and that the country has vast
wind resources, '

Final Thoughts

Human beings do not just passively
receive new information. On the con-
trary, they actively fit that information
into preexisting cultural models and
concepts. In most cases, this is a
tremendous aid to understanding—
with cultural models, people can come
to terms with complex situations fairly
quickly, correctly making the infer-
ences and predictions those situations
call for. This process works well in the
case of relatively simple environmen-
tal issues (such as air and water pollu-
tion) where the prevailing cultural
models largely match expert opinion.
But as this article has shown, when it
comes to new and complex problems
such as global climate change, people
often apply inappropriate models and
thus draw invalid conclusions.

This article has outlined possible
ways to improve public debate on
global climate change. The sugges-
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tions made here are not intended to be
a comprehensive guide but rather to
illustrate how to target a particular
message more effectively. One ques-
tion the article has not addressed is
which entities should conduct environ-
mental communication programs.
Although schools, museums, and sci-
ence news media have been active in
this area (and can clearly use some of
the concepts developed in this article
to improve their message), the real
question is what government should
do. In the United States, only high
elected officials have so far taken on
the task of educating the public about
environmental issues. The reason for
this is that no one questions their right
to campaign for their own policies,
including any treaty commitments that
may emerge from the Kyoto confer-
ence. But one might hope that some-
day the United States will follow
Britain’s lead and permit executive
agencies and departments to design
and implement serious information
campaigns on important science poli-
cy issues, even though some consider
these issues politically contentious.

Willew Kempton is a professor of marine policy in the
College of Marine Studies at the University of
Delaware and a contibuting editor of Environment. He
may be reached at the College of Marine Studies, Uni-
versity of Delaware, Newark, DE 19716 (telephone:
302-831-0049; e-mail: willen@udel.edu).
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19. These suggestions are intended to be illustrative
rather than to provide a4 comprehensive survey of the
available approaches. A more thorough communica-
tion strategy, for example, would attempt to dispel the
confusion between greenhouse warming and ozone
depletion rather than focusing primarily on the desired
policy outcomes. Similarly, it would try to refute the
poliution model point by point (e.g., by attacking the
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